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(54) TRENCH MOSFET PROVIDED WITH BOTH HIGH BREAKDOWN VOLTAGE AND LOW ON- 
RESISTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vertical trench type 
MOSFET, which realizes a low ON-resistance, while 
maintaining high a breakdown voltage. 
SOLUTION: A vertical-trench type MOSFET has a gate 
formed in a trench 48. A switching MOSFET 40 has a drain, 
which has a comparatively high- resistivity region adjacent to 
the trench 48 and a comparatively low-resistivity region 
provided at a place, where it is part from the trench 48. The 
drain includes also a delta layer having a resistivity lower than 
that of a delta layer in the central region of a cell of the 
MOSFET. By the high-resistivity region, a field strength in the 
edge parts (especially, the corner parts) of the trench 48 is 
limited and a gate oxide layer is avoided from being impaired. 
By the delta layer in the central part of the cell, the 
generation of a breakdown voltage is generated so as to 
concentrate on the vicinity of the central part, which is apart 
from the gate oxide layer, of the cell of the MOSFET. When 
the MOSFET 40 is at an on-state, an effect of lowering the 
resistivity of the MOSFET 40 is obtained. 
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^mi-t-^MO S F E T<0©it^i£, 

[rt^i 2 5 ] we« 1 *ms<oME h <o 
®&zm<i-*i&mtjK we* 1 mmmnrntz K-><y 
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[11*13 4] WEM^^ItiCiaB^ttfer/w 
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T'fc-513 2. &t/^©ir/K7)lS®igx-fe-5^3ic:^T^ 
^ixx^S. y-M0 2Mi0 4iiH'yfffll=i: 
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ffitSl 1 6 icy 3- h-fS. 
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y 7 hWtf 1 1 1 f-»Ttt, -5£©a«T?*MI*Ma£ 
^oT^ftSm-^fc 1 ). :©I^I41K12 0I:JIS 

WlII4Ky7hSill ls:SL-Ctoi-<'!r»Sn, 

sseo-a<ty-no2«)Tiiis:aax-c. Ky7Mg 
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So in 6 it, h i o 2 1 1 o 4 1 <Dt£mzte~r fc» 

ley- h&KiH$i 2 i*s£<&J:5iwE^&ixT^*A* 
S* 

[0015]MOSFET3 0 0 P + 

««l 1 411 #»4»»ft*U<ffiKl**6-*^ 


(6) 1»BB s P8-2 5 0 7 3 1 
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rnJ-<to^MOSFETa)HiaaE* J i8i<ftS 
«IrI/P*>6o *25c, P+tI«l 14 

l l lKrtv^tSScS^SEixKW+S^^*!** 5 

ft) *^P+««*r**4^*lS««-»^"Ctt. 
JSttKy ^ HJMEl 1 l£j§Lfci#i£#5o ^(7)J:9 

L, MOSFET«t>JStttW:J:K46. tto 
Tx i^t^*P+««*s#a^Si«*ai»^*£* J 9* 5 

[0 0 16] 

14, «^P+*«KJ:«a»*ii*:^W^^?>^KH 

1/yfSMO S F E T SriiW-f * - t "?£>So 
20 [0 0 17] 

sFEnt bwmw&Aztitir-hk. mi 

^(7) r»^K-^S:4S4xfcj ««*U<tt I" Ky 7 

llmfE K u^f K-'O HS^ct «9 -K^l^iS 

v\ K^-<vffl%4S«*#U> *fc« rsp/^-^/u 

6^i*mM^ffl^a^*"f So Ku^ys^t^ 

[0 0 18] MO S F ET4^-y*y«K©*, SSfc 
[0 0 19] *»«KJ:ntf Ky7htl*f*«tt*o* 

l *«ffl«)-f o t>{£^ 

»«-C*>*o *38W©MOSFETKHt«**B«W* 

i (HAtfiIllttfc*fcHt|ft^Hfti-*oT) twisfc 
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[0 O 2 0] 8X&JHtMefei''-Ctt. K!l7htHjSH: 
rx/w^j li^r-rs. -ror/i'* Steffi ^tefct^w® 

<0 -< * V » A X- K- 7 5: * $ ft 5 fc * . ffi k 
«£t)t<S^Jgfet*Sr*1-S. X/l^JIteMOSFET 

nit—im-Qb*) . Ztn*7 > /\<tnm i h unless 

*5*I^Wfc:iH*Tt>ra»-e*>*. 7vw*Jgte, *ft 
fttt 9 Htf K M" ^fPi&Wtgfii^ <fc 0 fcffi v 

[00 2 1] KUV^{C»Mjft*»^»tt*©*«tt.- 

-C-m/BO:/^ * y^5fer*<0«rKf CSS**-**. 
6, W>\s9\ Jgte, «fficD7V-:5'^yw3§4:£, 
-y- h^(kJlWSST-/i< , MOS F ET-fe/KOtf't^i 

£$ft, MOSFET<D^-^fct^S^$ix5Wt:-fe 
[0 0 2 2] ZnXjfmmcXiX. ±B0>«2** 

fi^-rs r t^T*# s. hic msfe&sste h i-v^w® 

$IC.^T&-C'#(,mDT\ #IPJroMOSFET<7)3t->Jg 
f^ftS, 

[0023] rjxiitS'Jir, ■fcA*sasfc* o'fis-e* 

mfrfrfctt, |g 2 mWMV&l&itMO S F E T ir/VO<±» 
£9ffiWifiwj . ^L<(± r«(6]#wj *«>tt3lttfc 

^o±«aasiwR»t?>nfcjgt*5H5. m7. ru® 
bfttv-s. rfte>w??5£te, 0ffi±t?©«*iwffl-f5 

ii<OX-hoX. SS$«MOSFET<0#|6jlwteB8&a J # 
lr> t ^ 5 r i SrSSP $ ftfc \>\ 
[0 0 2 5] 

[mmnmrnmrn] *38Wiw«<5<MosFET»»r 

B@^Ea9i^Stl-CV^o MOSFET4 0I1 N + 
y-^4 1, P-#f-fS«t4 2 1 MNKH-y 
fH®4 3%-£tf, H4 4I* hUVf4 S<0<p',0tm 

3ft, mtM4 5!;iot7 ! ^'f^^f^a^ 


12 

iS4 nmmLxmf&zti. m%4 irv* 6\*&m=> 

h 4 6M{iio-Cv"3- h£ftTi/>S, 
[0 0 2 6] N Kl"f>8Wt4 3 1±, r WHJ&Wcio^ 

TKy7hjffl^43D, h l^Vf4 8 W-gBKgttg L 

■caa:itp>ixfcK^«tt*«)««4 3HR. &t;«t«* fx 

/W?J J14 3 LRffoot, nf/^i4 3LRW 

[0 0 2 7] ' Wfr$m\ 
io Sgte, huy^a^-^^MOSFETlr^it6^ 

ri^L < te±# 5ftS) , «L< ttfArfiMifitf 

20 > h&ffifcLmv-y-tz. ) rfrfmnTW&fmn 

«*«)T«»*»J: 9 t)T©liii*S. 
[002 8] K y 7 hffiHt'4 3 DS.t>'±X(0±l^^^- 
^^l(±3cf^Jf-->-r/i'l4 7<Dfl-^$tl„ 3Cf 
^^rv-Y/l-14 7I4SS4 3 S 0±ffl|gB±l-^*$iX 
5o H/^f4 8tiW*->t^|4 7C0^irffM$ 
30 ii^o 

[0 0 2 9] teO|«iWH*i^-CH:, K y 7 h^iSltS 

[0030] 09 [CitMO S F E T 4 0 (0±/\^<D^<D 
BrB^$tlT^5o Hot, BwaEffl^tflttttttfty 
-h44«4 , *lH5t*9. 5C-5ClCiBofcirBlHr 
/KD^*gp,i:^5„ f- V 4 4 IlifiiSW'te, A*f B Jg 
©, *L<ttte«S!«)*^^4'-vir*riJSix (06R 

40 t?@7#sa) , rro^-g- r-fe/H ity- 4ro-sr>^ 

[ 0 0 3 1 ] MO S F E T 4 0 <0»iirt. IH 1 0 . Hi 

J; 9. r.Jxe>^!wfl3<5<DSil/ < clSr®lcib-itSN-^ : 

[0 0 3 2] Ell Oi'^-fWIt, @9<7)5A-5A:;:?S 
ofc, y- h 4 4rot^ST»'i-a-5ISrEi-^!t5 Y-^y 
50 hjggT-fo5 0 xf^ ^r-> + /Vl4 4W±{|iJSffiA»"bT 
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ftZmm (itmlS) SrflWfclc, K-^hilfi (c 

&K4 3 siiN-SK-^y hx-K-T^ft, «tt** s 

JS&3. OmQ-cmi^SiiCJllSo N-SK- 
/^h K!>7 hfl*4 3DKj»^Ttt, 5X 

10 u -5X10 l6 cm- 3 (Wx.li6 X10 15 cm- 3 ) 
aSRW*4 3HRi:»V^tt, 3X10" -3 
X 1 0" c m- 3 (#1*1* 3 X 1 0 15 c m- 3 ) ^i£T"f 
6 0 K!i7h««4 3D&ai«fllSi*««4 3HR^tt 
it 6 K-'*^ h»£#*fteh,6 x 1 0 15 , 3X1 0 15 10 

^S-etl-eixO. 8mQ-cnu 1. SmQ-cmtfe 
So iaSfet***64 3 HR^ K-/^> hftfitt, 
H4 3 LRW-t4x<t.9 tfi^t^^fcS^tT-fcSo 
[0 0 3 3] h4 4ft«S5X 1 0 19 cm- 3 

-5 <t 5 fc $ti5o ( P - 7 * .*flST'*4 * l-K^*CH 
^-Ml***^K-:/$ft5o ) M"V^4 8-0>i£« 
It, JbfflSffi±0«lai. 6/im (*fcrtl-3/im(0 
t5H) 9, a«4 3HRt K!i 7 h««4 3 20 

It, «ia5. 0Mm^S*S:tt5o 
[0 0 3 4] IHl 1 (C^-f <0lt > @9W5B-5Bl:e 
ofc, MOSFET4 OOBrffiOK— ^VhftS-Cfc 
«o'S«4 3 SRt/Ky 7 h!S«4 3D«w*JttS K— 

««4 3HRIii3rt«N-fflK-^HME 1 b3 
X10 15 cm" 3 <0$.tiVhZ&. ««4 3HRtt±ffllS 
ffij&»6"l. 2 ^ m«flOiH$c*T\ tKilhl^^ 30 

*»J:9tK^tt«*-e«aEb-c^«. P-^42 

K&ilS K-'O hgSll S«4 3HR^^SC 

isit^exio^ cm- 3 A>^ y-^i«4 1 
ascisitstti x 1 o 17 cm- 3 *-?s»e>nT^5o y 

-*ffii£4 1 stilts N-S K-/<v hifcgtt, -tog? 
£»#fc:fcrt*fil X 1 0 17 cm' J ^f), »a^±«« 
ffil-fcttS 2 X 1 0 20 cm- 3 i"C±*LT^$ 0 010 
RXfmi Ifrb, KSSt*^««4 3HRflM^V^4 

[00 3 5] 112 COIt, m9<7)5C-5C {dffi 

ofcMO S F ET 4 0 oQlfrSGD K-'<V hS^t^o 

fttfKy 7 M!B«4 3D£> K-/<y hSglll^C^-</u 
WSfctlT^So P + 3^^hf«4 6ttf^^O 
J:BI«ffi^)»»"C**II"e*>**l5 X 10 18 c m- 3 \zm 

it, p-#^M4 2©-»»-e*o-c l :^««4 

2 (1 2 X 1 0 16 c m- 3 iKrt£<A K— hSISSr^-f So so 


it, r/^i4 3LR^fe^ cntta9^s»t**§ 
n^i^ic, Ky 7 h««4 3D(oipa«)»»i"cs6a 

wJlfcft»JJCf(«4 3HR«)-»»J4 
f/^14 3 LRSr-fe/W+*a5Jw*5itS Ky 7 hffliS 
4 3D©#a^tt$M>&l»"C"C^*. 110 911 

[0 0 3 6] Tfr#M4 3 LRIt, ~ XT' U"f ^ £ 

4 3tRttttlStt*a«-efco-C, «R4 3HRS>»i 

4 3HRtr/^l4 3 LRiOfi^bfr^ioT, 

aottttttfiv * mm £ n^o 

[0 0 3 7] Bl 3-0 2 2f*#«0IfcS<5#MOSF 

[0 0 3 8] 01 3 KSW-J: 5 :/n-fe*ltgt£l 5 
0*>e>BB*6$ix535 s , ^Sffil 5 0115 0 0 um<om 
*Sr#U gfei^ft 3 m Q - c mX-fe 5 Q il<7)N-x 
t7^r'>t/^ll 5 1 fttf » 2 (DN-^fcf** VIZI'S 
1 5 2 ^ItTSffi 1 5 0 WifliaffiiK^fi^^^ix 
ilON-xt^^rv/t^H 5 lit. MXI16X 
1 0 15 cm^^K-eK-^ifH, *2<DN-3itf** 
C/^/U@15 2lt, Wx.tf3.xi0 15 cm" 3 ^MtK 
-7*$tl^ »^U<lt> SSlSOI^t'^^^ 

si 5iatfi 5 2^*iaa^*3t^-c^fcr • y r^^ 

(epi reactor) A»6l**£ix4^£ 5 KUTi3< 0 
[0 0 3 9] 8UO*tt«fcj3lr*"CH:* 2o<^ft4**&- 

-'Ohm&lt* m^i. Sffi^iSS^^b, «3xio 
15 cm- 3 T'fc-5»fif ((felffi3Mm^^) 

[0040] ^ic. 900C-110 ot:^S*^ c t 3 

X, 7>f-/V KKftl 1 5 3#N-^fcf*3r-> + /l'Ji 1 

5 2(o±ffliaffi±i^fi$ite>n5o 

[004 1] mi y^-^mttmi 

(b^y^y^^tioo 7-f-/uKIWbll 5 3±^, 


15 


(9) 


1#88¥8- 2 5 0 7 3 1 

16 


3 ft** 

[0 04 2] 01 5 iwTjrf J: J ^ KfU 1 5 4 11, ft 
Ste£6S±-f 4 0 0 A^W*&j»3tf 6ix, &IC 

£ftS 0 

[0 0 4 3] 016 fcSrf J; o ic N ia^-c. IMkJI 1 5 10 

11 5 5 Ifi V »^<D±«I«B tfftf»iSO±fl|iatjB± 
fc/*ft£*e>li5, tf-MMtJIi 5 5I4TCA (M 

w^r-fiJtft$*e>tt«o h»ffcStf>¥*Ht3 0-2 

0 o o A<^®ia^$neo 

[004 4] H1'7 KSrf <fc 5 fc, # ]) > ]) a V^- h 

1 5 6l4|$®£tLT, V\s>^tm$>bht>* Z<D7a 
ir*|4#£L<*4, ^^/*«^P^^*ffl^Tff^ 
4X*. ^Jw^U *>yayy- h 1 5 6«3iy^>^*JX- 20 

->y M 5 614, h^^f-^&»ttJAtlT*3 9 

^yavy-nseBRtK-^n, Misfits 20 

^■A^y^^^SixSirtrK, tfl/v'y ay^-M 5 6 
SrPOChX Vyr^tV^ (predepping) J 

14, y- -t^?gfiKiaatC*5^T in situt 30 

[0 0 4 5] 018 J: ^ {C x P -t£^ 4 l 5 7 

f4, 3 7- 1 5 0Ke VW^/MfT 5 X 1 0 13 cm" 3 

1 5 5£i§LTftA*tt3 0 P-*^15 7tt. 

g*#afto*"ei — 6i*K9 00-11 oorx-^DKi 

[0 04 6] 01 9 IC^T* 5 (w, ftdJl 5 5£)±ffi 40 
mMft'VX? £ftT, y-^®^cl 5 8144 0-8 OK 
e VCD^^/l^TM x 1 0 15 — 1 x 1 0C0 16 c nv 2 <Di£ 
A£&34x5 a y-^attl 5 8(41 5-6 0#BJ9 0 

o-i i o ot-e*niR*n5 8 

* (3PSC) €1 5 9^«ig^±«|«ffi±{C30 0 0 

- 1 o o o o Aoi?^r*«*$tiSo 

[0 04 7] 020 !C^tJ:? fC, BPSGI159R 


■Ci£AAS<f*Jx4o Nr/>#Jil 6 014 6 0-1 5 OK 
e V<D**/U*X 1 X 1 0 12 - 5 X 1 0 13 c nr 2 <7>j»>f 
*v££A£*l6 0 

[0048] 021 '<^-r± 5 P + a 9 bm® 

14 2 0-8 OKe vx^-t8 X 1 0 M -5 x 1 0 

t5 cm- 2 w*!?*-f *^«rffl^xfTfcjx«, m^s mm 

141 5-3 0ftM9 0 0-1 1 0 0*t<OfR8ig££tt 

s 0 r^^Dt^icioTN^li 6 oaWSttffcS 

ft, BPSGll 5 9#7cz-$ft6 0 
[ 0 0 4 9 ] 0 2 2 IC^H" J: 5 t % &JRJ1 1 6 2 

Jill 6 2ft&t.L<ft2%<0&Rtf2%<Dis])x>i: 

yfy^JiXX »»»f4S iaN4t L<<4BPSG<^ 

[0 0 5 0] ItiEO^Pir^K&PT, 3y^|>^ 
^#4Nr^#Jil 6 O&t/P + ay*^ hfR^l 6 1 O 
aAC»tt*^**£LTttJS$ftSo S'J^HJSWT-- 
14, Nr/^ll 6 0S(/P + ^^^ hffi^c 1 6 114 

fc, aA^^»))ISff^Kx6ri:tT*#6o H*lf, N 
r/^ll 6 0tf>aAJ4, P-#f>f (0 
18) <D'f£T\ J&>oy-*ffl«i 5 8<0i£AOS<'SftS;: 

[0 0 5 1] 7 f /u^S(bttAl4P-2j?7 f -f-Stt^>aA& 

14, K7-Y^>i£*^Pai-tt^t, Tffl*»ffi 

[0 0 5 2] Jffiy^«fc5£s T/U^lrtP-^X-f 

lwHb9«!<, h u>?*y?^yRW- h<DJ&f$.ft 
-4?7M, y-^ % a^P+Rt/r/w^l^ YXsVT*- 

h r fciCioTMO S F E T«>a*«J*»SttaEt>bft 
[0 0 5 3] ffiA^.J:oT7 :f /i-^15:?fM'raf-t^ i 9 

. m»et<o k-/<> h-ettews^w^itA^fT^ r 


, 0 ■»■ 

(10) 


<\m¥8~ 2 5 0 7 3 1 


17 

[0 0 5 4] m2 3\Z7jkirmt, 

S:**C«5)Ufc*^S:*Lt^5 fl MMtt. **** 
[0 0 5 5] rA^Sll, Ztltf&MZ.£vXMl&Zlri 

^ 0 ^;ittB2 6Sp ! 02.7i:*) , ^T, Wx.fi, x 

[0 0 5 6] rftillSiJl^ S4fttfH5-07i^-r 
±51-, t*OP+««tt, ^#14 3 LPlCioT 

ftt\ tewHJEW^fc^Ttt, r/^l4 3LPROT 

11 8 lS:t>*Jt»6^^*P+««i^bT^>5^^ 
aStt*WfB«l 8 0*r^tf*lS«|-e*>6« 0 2 5<oH5g 
Wit, H2 4<o*66Wi:«JaRI«"C*>«^, **P+fiT 
*Sl 8 3*50 2 4Ofc<0ICJt^T»V\£^a*<>Xl* 
3 0 0 2 6&1>T2 2 7K*5I^X, f/^il8 4HH/ 
^tOfflja{w£5iX56&LX^So 02 6lli£!/> c r 1 * 
P+ffi$18 2£#U 02 7fc*i^XfiJ:0a^P + 

a«i8 3^*nxi>^> 3 

[0 0 5 7] *^P^JCS-5#«i*$nfcMOSFETC0 

H*r2ft7E^ f ^^ % >5a MMe d i c i (S»SS 
«) ?:ffifflLXftofc« lttfti:»*rLfc^-f^tt, 
0 5 i:$ti 5 fc-fc/MB 9 m m (W^tf y- h 
**6-fe/l/^)1>jtatt4-e«>EMIAS4. 5mn) 0MOSF 
ET 3 0 0Tfc3fi£*C0 6 0 Vf^^tfcS, h 
-y-^mEEVcs = 1 0V, KM* V-y-^mJEVos 
= 0. 1 Vtf^t, ^Kf^^/MSfefcOtf) Kl"f V 
«SElDstt2. 0 X 1 0" 6 A//zmX4>6o I^CVgs R 
t/VDsttX, iI{l7 tf mt/UMOSFETl:5)tft 
Sir, lDs/wt^$h5, Wi*Sfcfc«9<oKu-f >m 40 

«I12. 1X10- 6 AAmm (r^X-Ios/W 

SKX-fcSo ftoX-fe/HBYceu fttfy-hBG^I" 
<5 0 Efi^t/H:»Lttt, •fe/w*8EixS^«SEl , t4 I 
ds/W (Yceii -G) i»L<**. ) 7^mf^X 

«ft5£m»llJ:0*#<fc0* flME^vlfitt (WA 
tf^-f^^JHttffifllfcfcOWtttt) Ico^XfiEfc 1 8 
%<0S*#*&ix5. 
[0 0 5 8] h £Hfc7 /; m&0'9 ^ m±J^?'< so 


18 

**liiSH"f'*P+«« (0 5#HB) Sr^UX^fc, r 

fc#>£5 Mm-fe/u^-f^X-tt^fB-CfcSo ±3i^.J: 
w^rt«rj:oX^aS»*i«v^HBniEA^i;, 

[0 0 5 9] Z<ntr#>'^ **MCaS<5<\ @9i^l 
fePit^S /xmir/UT^-Y^^x^ b^ixfc, Vcs = 1 
0V > Vds=0. lVit^t, Ki^-f ^ftijUre/W 
111. 8 X 1 0- 6 A/vm'<C^L< te£ 0 £fc, 5pm 

man 7 Mmt^^^^ift^ttiBait 

0 <0^>Sfet^ 2 0 U Cjxil, 9 ix mir/v-r^ 
-f * h itm L X * ygtt^ 4 0 %«/> Lfc:i:i:^f 

[0 0 6 0] 0 2 8K*H*£>fl, *3SWI-S<J< 5 vm 
"fe/Ur^-f^liiiltimSE^^X-fcSo P-tfr^lg 
®4 2&tfy~ h 4 4(^tltfS2 8 t^SixXV^o 
0 2 91^^(011, ftft$tirz9 vm-t/l'T'U 
It 5 So 0 2 8St/0 2 9(^it6m^ 

8S**-r»^BBo^Hii, tri^mai^H-sKHifi 

<D/^-ir yx-^^mS£^»* LXi>£ r t £S LXi> 
6o 0 2 8RI/0 2 9Srfcfc«1-5i:, *38WlwS^^X 

[0 0 6 1] 5 jum^/^x^-f^^yu-f ??$>W£ 
ZfttirLX. 9 it ml: as? '<'(x<o7i'4 9 ?#>W£ 

Medici (S»PS«) #ffl^<bft*o @30M@ 
3 1 I^^UVds = 6 0 VX*7tftffilw$ixfc9 m m 
^^^^V'V^/UjRfttfm^^* (theele 
ctric field contours) Xfo<5 0 0 3 1 £#B?,-f 6 

(&B) icfclism*!!^-?*^ 6 V/»mRV3 
6. 2Y/A«mX*>*o 

[0 0 6 2] 5 v m±fr?'<4 Xfcti-tZ>&#y L >i/V 
/HUftt^mi^^ltH 3 2 St/0 3 3\C*tl?1nx*2tl 
Xl>5. *Aa^Bfc*>*lt*m*^-tlvP^2 9. 1 
VAm, 3 5. 8 V//imT'^: irllfiSX*>5o 
9it m*/Vf f /^^^#l6^6ttarH:fe1"*i:. 5 tim 

[0 0 6 3] 034 fi.t/0 3 5 ^f^d, -t Jx-^iX 9 

XfcSo 0 3 4lC^-T9 fimt/^^ ^<0>f *>ik& 

Jt^/T^yfL^^fflO. 7 8^*^6^x^0 03 5 
i^^-f 7"-^ ± o X 5 /u mir/u^/^^ P -f 
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[006 4] 8oT, 030, 031, 032, 03 
3, 03 4, RIW23 5fc»t"7*-*#S1V>l*; 

^Ttt<cv^t^5 :tt'*>So 10 
[0 0 6 5] ±IEcoStlSWli. Hftttfc K f>f Xft K 

IEg£tl£/<--^;*7/U h^yfMOSFET^SKMt* 

(quasi -vertical) J MO S F E T oIfgl?fo 
So 0 3 6 tw*i"<O^0 2 5 C^fMO S F E TlCfSfc 
^-f^MOSFETtfcot, ^iXfiKy^HH 
$3 1 2, K^ffi{A*<D»i$"3 1 4St/f/^l3 1 6 

otm^k r(DffliiJi^pafi3 2 0 1 k y y hffl 
$3 1 2 £co*#B{ciag$tis 0 7y?±m%m±.<o 

KWyny^^h3 0 61^^-3 0 4ICJ:oTS 
ii/13 1 8 £^Ott?>tlT^5o 

[0 0 6 6] ±E^HEJftWrtN-f--v*/VOSFETt 
Efl T'ii><D X~t>Z> *s , 9] DflQifts p - f - -v */UM O 

s f e t t>mm-*imx*hz> z t 5 . 

[0 0 6 7] ±ig Lfc«H6«)3atflf!IHt#»W«)^**r 

P>JlStO"Ctt*lr\ 30 

[0 0 6 8] 

*>ffitt£{£< ftSL/c^-^A' f> i/yfgMO S F 

ET*HK»*-n*. 

[01] se3fe^^^-Mozifitt:»MOSFET(OtBr 
[02] tfc«6t«^p + =iy^^ h«**«rr«AffiW 

[03] itlM&W^P + ay** h AfflW 
tZ'^—^fuv V l/yflN-ft*^MOS FETCO-fe 

[04] 03 fcRlfl|©N-f'-r*^MO"S FETORS 
0T-&OT, P + =x>*^ htB^P^r-ffflijc^Tai 
* y >*95# J: 9 t, T* "CS c/T i ^« t O * ixr ^ 

[25] @3 i|5]!S(?3N-f t^MOS FET^SrS 


[06] H5K*'TN-f'-r*/H40SFET^»ra5» 
$0T?£>'5o 

[07] 0 6£P]Jg(3OP-^-^^/UMOSFET^ffi 
#4*g0T-*>3o 

[08] y-h&Jg^y*^ h»##?vw;*<0±ffl|g 

[0 9] *^l:So*< MO S F E T(7)il@t^6 9 
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